Introduction
Reciprocity theorems play an important role in formulating true amplitude operations on seismic wave fields, such as multiple elimination, migration and characterization. In general, a reciprocity theorem interrelates the quantities that characterize two admissible physical states that could occur in one and the same domain (de Hoop, 1988) . One state is identified with an actual measurement, while the other state can either be a computational state (e.g. migration operators), a desired state (e.g. multiple-free data) or another measurement (characterizing time-lapse differences in the reservoir). In previous work we discussed the application of acoustic reciprocity theorems for time-lapse seismic methods. In particular, in Fokkema et al. (1999) we discussed applications based on the full and one-way wave equations. Here we extend this to the elastodynamic situation.
Reciprocity theorem for the full elastodynamic wave field
In the space-frequency
domain, the equations that govern elastodynamic wave motion read
where
is the stress, D is the particle velocity, is the volume density of mass,
is the volume source density of volume force and
is the volume source density of deformation rate. The Latin subscripts take on the values 1 to 3 and the summation convention applies to repeated subscripts. The stress obeys the symmetry relation
. The compliance obeys
and, assuming that the wave motion occurs adiabatically,
. We introduce two elastodynamic states (i.e., wave fields, medium parameters and sources), that will be distinguished by the subscripts W and X . For these two states we consider the interaction quantity
. Applying the product rule for differentiation, substituting equations (1) and (2) (see Figure 1 ) and applying the theorem of Gauss yields
Equation (3) is the Betti-Rayleigh reciprocity theorem. 
Reciprocity theorem for elastodynamic one-way wave fields
We introduce a system of coupled equations for the one-way wave fields
, propagating in the positive and negative depth direction, respectively, according to
(the hat denotes a pseudo-differential operator), with represent the (flux-normalized) down-and upgoing quasi-P, quasi-S1 and quasi-S2 waves, respectively. or, written alternatively,
. The superscript denotes transposition. Applying the product rule for differentiation, substituting the one-way wave equation (4) Figure  2a) , applying the theorem of Gauss and using the symplectic relation
, yields the following one-way reciprocity theorem 
For elastodynamic one-way wave fields this reciprocity theorem has been strictly proven only for laterally invariant media; for acoustic one-way wave fields it has been proven for laterally varying media as well (Wapenaar and Grimbergen, 1996) . In the following we will use it without further proof for elastodynamic one-way wave fields in laterally varying media.
Elastodynamic reciprocity theorems for time-lapse seismic
Since in a reciprocity theorem two states interact, it is optimally fitted to formulate the relation between two measurements in a time-lapse seismic experiment. State W is associated with the reference wave field at, say, ); the material parameters in this domain may or may not be different. 
Application of reciprocity theorem (3) to domain
The surface integral on the right-hand side of equation (10) .
One-way wave equation
In the one-way analysis we consider point-sources for downgoing waves in both states:
Application of reciprocity theorem (7) to domain As in the previous case, the surface integral on the right-hand side of equation (13) . Figure 3 shows a configuration with two regions in which changes occur (the grey areas). Figure 3a shows some wavepaths in the first term of the boundary integral in equation (13), which can be written as
